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no leg bars in either of the parents. Moreover, this neitner the frill, short beak, or short round head of surrounded by aneight-foot embrasured wall, the struc
llinny is of a yellowish brown color and in many ways the owl nor yet the crest or bronzed black color of the ture frow a distance presents the appearance of a fort
seems more primitive than either of its parents_ (d) The archangel. 'fhe. owl-archangel-fantail cross is almost ress. In the interior a chapel has been built, and in 
nearest approach to complete reversion has hitherto identical in color, size, and form w ith the Indian wild a vault therein l i e  the bones of Russian soldiers who, 
been obtained by crossing pigeons_ Darwin, by cross- roek pigeon, 'l'he only eRsential difference is in the during the war of 1877-1878, were interred on Turkish 
ing a barb-fantail with a barb-spot, produced a bird tail, for though there are twelve feathers ( in the fan- battlefields. It has taken years to exhume and collect 

MUNUMENT ERECTED '1'0 THE MEMORY OF RUSSIAN SOLDIERS 
WHO FELL IN 'l'HE WAR O:F' 1878. 

" which was hardly distinguishable from the wild Shet-
land species."* . 

Referring to this experiment, Weismann says that 
Darwin de\-oted his attention to the coloration of the 
species, and failed to state whether there was complete 
reversion, i. eo, a cOlllplete agreement in form as well as 
in color of the barb-fantail-spot with the wild rock 
pigeon_ By way of settling whether in the case of 
pigeons complete or all but complete reversion occurs. 
the author first erossed an "owl" with an" archangel" 
pigeon, and then mated the cross-bred bird with a 
pure white fantail. '1'he owl-archangel cross had 

* H Animals and Plants,�' vol. i., p. 210. 

Prince Nllwlajewitch. 

tail parent there are thirty), the tail is slightly arched ; 
this is the only suggestion of the white fantail sire_ 

The author believes that the experiments .recorded 
afford substantial support to the reversion hypothesis. 

THE RUSSIAN MONUMENT AT SAN 
STEFANO. 

THE Russian memorial which rises near San Stefano, 
on the spot where twenty years ago the treaty of peace 
between Russia and Turkey was signed. was unveiled 
on December 18, with appropriate ceremonies_ Situ
ated as it is on a hill near the village of Galataria, and 

After the ceremonies. 

THE RUSSIAN MONUMENT AT SAN STEFANO. 
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these bones, and beneath the monument, it is said. lie 
the remains of 26,000 officers and men_ The monu
lIlent is the work exclusively of Russian artists, and 
was completed after four years of labor. From the 
hill on which the structure stands, Constantinople, a 
portion of the Hosphorus, and the Sea of Marmora can 
be seen_ By order of the Czar, Prince Nikolai Niko
lajewitch was present at the ceremonies.-Ueber Land 
und Meer. 

THE NATURAL HISTORY OF CORDIERITE 
AND ITS ASSOCIATES. * 

THE last quarter of the present century has wit
nessed an extraordinary outbur�t of petrological activ
ity, due, in a large measure, to the application of pre
cise mineralogical methods to the study of the consti
tuents of rocks. The petrologist, and through him the 
geologist, owes, therefore, an enormous debt of grati
tude to the mineralogist; at the same time, the bene
fits have not been wholly one-sided. Mineralogy is be
comibg something more than a mere catalogue of the 
crystallographic, chemical, and physical characters of 
museum specimens, and this is largely due to the in
fluence of petrology. It may end in breaking down the 
artificial systems of classification which are ill vogue, 
and introducing othersmore in accordance with genetic 
principles. 

A good illustration of the advantage of studying 
minerals from the natural history point of view may be 
obtained by considering some facts relating to the 
modes of occurrence and origin of corundum, spinelle, 
sillimanite and cordierite-four minerals which are so 
freq uently found together that they have been called 
the "faithful companions." Corundum is crystallized 
alumina (AI,O,), true spinf'lle is an aluminate of mag
nesia (MgO. AI,O,), sillimanite is the silicate of alumina 
(AI,O •. SiO,), and cordierite is a silicate of alumina and 
magnesia (2MgO. 2Al,Q,.5SiO.). The mutua\. replacing 
properties of ferrous oxide and magnesia and of ferric 
oxide and al umina complicate the composition of the 
spine lies and cordierite. All the minerals contain alu
mina, and it is thi3 fact which determines their para
genesis. They occur, usually in combinations of two 01' 

more, under the most diverse geological conditions: 
1. As the constituents of foliated crystalline rocks of 

more or less doubtful origin. 
2. As the products of contact-metamorphism round 

plutonic masses. 
3. As the constituents of inclusions in plutonic rocks, 

dike�, lavas and agglomerates. 
4. As the direct products of the crystallization of 

igneous magmas. 
5. As the direct products of the crystallization of arti

fici a I silica te-rnagm as. 
Cordierit.e-gneisses are found in many parts of the 

world in association with biotite-gneisses and other 
foliated crystalline rocks. Various views have been 
expressed as to their origin. Some petrologists are 
content to refer them to the Archffian system; others 
regard them as due to the contact or thermodynamic 
metamorphism of ordinary argillaceous sediments; and 
others as rocks of mixed origin, containing both igne
ous and sedimentary material. The last view, as ap
plied to certain mf'm bers of the group but not to all, 
derives support from the fact that where cordierite
rocks occur as contact products, they always belong to 
the inner zon e, and sometimes give distinct evidence of 
the intimate intermixture of igneous and sedimentary 
material. 

Cordie rite-rocks, often containing sillimanite and a 
green spine lie, have been recognized, during the pro
gress of the Geological Survey, at many points in the 
Southern Highlands of Scotland, in. the counties of 
Aberdeen, Banff, Forfar, and Argyle, and quite recently 
corundulll has bef'n detected in some of these; so that 
the list of the .• faithful cOlllpanions " is now complete 
so far as Scotland is concerned. It is dou btful at pres
ent whether all the Scottish cordiel'ite-rocks are of the 
sallie age and mode of origin. SOIlle are cont·act-rocks, 
but others may, for the present at least, be more �afely 
classed with the older crystalline-schists. All are un
doubtedly the result of the llJetallJorphislll of highly 
aluminous rocks. 

A very interesting case of the occurrence of all four 
minerals in rocks due to contact action has been de
scribed by Salomon. It occurs in the southern part of 
the Eastem Alps round the great mass of tonalite, of 
which Monte Adalllello forllJs the culminating point. 

Inclusions, derived either from a contact-zone or from 
the crystalline-schist formation, containing two or \Ilore 
of the minerals in question, have been observed in ig
neous rocks occurring under the most diverse condi
tions in many parts of the world. They ha\'e been 
found, for example, in the tonalite of Monte Aviolo; in 
the kersantite-dike of Michaelstein in thf' Hartz; in 
the andesitic la\'as of the Eifel, the Siebengebirge and 
the southeast of Spain; and. finally, alllong the ejected 
blocks of the La/wher See and Asama YaJlla in Japan. 
There is evidence, moreover, that in most of these cases 
the minerals, or some of them, occur not only as con
stituents of the inclusions, but also as the direct pro
ducts of crystallization from the igneous magmas. 
'rhus in the mica-andesite of Hoyazo (Cabo di Gata) 
cordiefite occurB in two forms: 1, as irregularly bounded 
graim up to the size of a hazel nut, and 2, as sharply 
defined idiolllorphic crystals in a glassy base. The 
former are inclusions, the latter are crystals which 
have separated frolll the magma. Rock fragment�, 
consisting very largely of a cordierite-gneiss froin w hicb 
the isolated grains of cordierite have been derived, are 
also very common in this andesite. Osann, who has 
described this very interesting case, points out tlmt 
the abundance of indigenous cordie rite, coupled with 
the presence of numerous inclusions of cordierite. and 
cordierite-gneiss, points to the conclu�ion that por
tions of tbe foreign rock have been, dissolved, and t.hat 
a magma of exceptional cOlllPosition has thus been 
formed, out of which cordierite has crystallized. Many 
other cases are known in which the solution of foreign 
aluminous material has so modified a magma that 

'Abstract of the presidential address delivered to the Geologist.' Associa
tion, .by.J. J, H. Teal� F.R.S., on Febrnary 3. 
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